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Abstract 



A method and a device for signal decision, a receiver and a channel condition estimating method for a 
coding communication system are disclosed. A plurality of add, compare and select (ACS) circuits each 
sequentially determines metrics at a particular trellis tracing rate assigned thereto. The metrics are 
sequentially added in order to select the most probable path. An M break-up circuit 30 compares the 
path metrics of the most probable paths and breaks up unlikely paths over a plurality of circuits. The path 
metrics of probable paths are sequentially written to respective metric memories and again fed to the 
ACS circuits for trellis tracings. This is repeated until the M break-up circuit 30 selects M paths out of 
paths fed from N (N>M) ACS circuits. The M paths are delivered to a decision circuit while survivor paths 
are written to respective path memories. The decision circuit selects one of the M path metrics having the 
smallest value, reads the path out of the path memory, traces it back, and then outputs decoded bits via 
an output terminal. 
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so/'^x«/^:^;*^:'j4o.42, ••■4Nics*^$ns. r^-nmci iim w 

LT, ^-«/^X?&AX^^:«J40,42. • •4N *^e,^*^ffiL 
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it, mimMn^^o^m<DAtim\z^mizmmtsn, mr 
[gg^js 3 ] m^m 1 sfcfittj^js 2 izmmoim^m 

0 /-^x^j. < ;it3 t: ^ ^'i^^^®.X(r>^tim^(D h \y 

Wiil-t^1^^{^Mm■)3^\z^\■^:i>m^Vi•^mt. 50 
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•^■t^n^^\Lm>^-n^\zi6\ri^m^Vi■&m.m.xh'z>x. 

[ii*^ 5 ] m^m4izmm.(Dm^m^mmiz^f'^ 
X, Bai2t*:$'if«^^®tt. hu>jxmm\zii»^^n 

^LT, -^©i^SW/tX;* hU>>d7SrittebT, -i^Wfll 
75^/hi::iS:-5ti-rn*^®/tx<£SS?L. *'>^. 

^ (D^ti^tKD:/^ yj-x<r>nx ;^h*Jyi/ 

^m'A^mvxia^tt^mn^mzmfi^T^ ^vuyi7 

««^®<»:, H5ffiiP^J±«^M*?^eiCT31^^nfc/tX 
*5j;i;^-iE-©[SO/1X;>t h U >;/i'0||{cSo*l.iT*a6en 

ir«-r-5/'^xigei^^t 

^/tX««#Sti. Mtf-r-5/tX*tBt[|iIi:S;rj:s/tx^ 
h U <y ^OS;*:M*i<ti;:«/hfit©MlcSo\iT/tx««g 

vt,\'^-rn7!}^(Dm^u-hizxm^<t^nrzm^^^ifi^ 
X, ^<omnA^\>^-rn<oum^—h(Dm^x$>^i!)^^Pi 
^■r^m^itmm:^^izii»^m^n^mmx&^x. 

^}xm.^^'titi^x. ^mmm^ibm^\^-h<Dm^^ 



( 3 ) 

3 

^■r -5 ^^^^t;ffi^i;^ ^ tc *i It ^ ft ^ w^se-^ j& o T . 
mn^mt^mizTnwmt-$tir:im^ii^mm^nz 

gij-r^ <i:^!^?S<»:-r-5?^#{b®lt:;5S?:ic*5it^fi^*iJ 
im^m 1 0 ] m^m 9 jciBiscom^^ij^s^tcfci,^ 
it^ntz^pm^t. t&u-hhiSiU^mmy-hizT 
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??^^k®«*jt:ic*3tt-5.(i^M^^B. 
[mi^mii] m^mifj.^''>Lm^m8<o\,^-rnmz 

-hcD^pmmt:^^izx^^mt^ntzm^o)iiy 
Mzm.7fr^m.^(Du-vm7t^^h. mm^t^^iz^ 

tzan^m^m^^m, 

5t-r ^ ??#Yt:® m^iCic *5 tt -5 fi^*il«:&teT o T , 
h©fi^?&«^r«.^i wist. 

X^ F'J •yi7Sr§ttT-?-®tt^*^e,mii=*-®7SVV«X€r«S 

iy.±<7) h u xmm\zmr:iA^-Dxmmr^m 2 o^nm 
fem2c[)xetT'^aiUfcMiB®/^x©^ hu yi/ikm 

^^^^kam:*^C{3*^^tsm^^|J^*^*. 

T. fliltS^l»Ig«, hUUXiiB!F{C*3tt-5-?-n-en 

xm^^nrz^^m 0 /^x^m'Am.mi.xmmT^^m 
B5SB^2®is(i> m^(DmimmiRi:mtzxm9i^nrc 
^/'i7.^h'jyi^^-A<DtianT.mtzmo: ^<D/\xm^ 
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e.<^/l7.(^/17.;^ h'J-vi7^Sul5^3 0IfilCtti^-r-5 
*iJ^;^ffiic*5iiT. H(fl2S2(DiS(i. lascwhi/'jx 

tt^r^s^i ©igT$.tjT, titles 
[«*^ 1 6 ] iS*3Si5(ciee©ffi^*ij«:)^feic*5v> 

^ h'J <;/^Sritfe-r-5jt«!eX^<»:, -^-OMd^/htTi-SI^^ 

-5Mi)-X8i. Mffi®#5xe*»e<D/'?X*JJ;t/^®/tx 
•5/tX^axSi:<&^*.. 

•t-tr^-&{c, mrEM5i-xg*^6ws-:/^>5^-CK»^ h'j 
izMmr^i^-b\zx hi-'jT.mm'&nfj.om 1 «^>xg 



[W*^i8i m^m\nzs£m.<Dmnn^:^mzi6\.^ 
9i&]\z§Em^tixskm^tifzm^x'$>io , 
mii^mio)xmtz-^^, t^rncoxscDigmT&tiE^T' 

20 h5b2^ 1 cDXS(i, «7C^nfct*'y h h(D^tl^tl 

\z^^- i^tchuu xmm=^^tmz^m-r^m^<Dj:m'& 

if, ■^<om^m^-rtio)wm^—h<Dm^x'$>^i!)^i:m 
^T^mtzmm^mm^m^uxm^^m^r^mm^ 

-hizft^crzbu'j:^mm'S:nu^x, ^mm^^^^m 
1 ®xg(cT-en-?=n© h u u xiigficT^^^o 

K^2©xs{cT«^mb/t^ h'j vi;m^^mii\^x^ 
. 3(Dxgt^-^tr;ri:S:it#mfr^i®m8S«liit^?? 

i^^^u- h(r)m^^^n^nm.^-r^m i <Dxe<»:. 
1 <DTM<r)i&^\zx%ibntz^n^n<D'^^mn^ 

50 ^S2wxeicTtt^nfc^n-ens?gF^fkft#ts<i 
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U— htCT h UUXiiBfSrfTJS-p^ 1 ©IS 

im^m 2 3 ) «*^22 icK® ©afflK«^it^;^ft 

m:)^^n^nm:^jit^wmf^n. 3 e ic— -^w u— h 

Lfc hl^ U ::^iiKI;*M3?iJic5as-r^«Sc<^xSSr 
i.>-rncDxg©ig«*iiE^-r^^)*^<&5HtK<*^ 

(ii3jJ3S2 5] g*ji*-igF^*#tJ«S:W~h©??^ 40 
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*T-^ W 0 S t>«S*^ ^ L t^MEW/^X ^'>j:c < .k 2 UA± 
<!:, 

Hijffik*:5' h i^'jxjiKftciJit-s-^n-^-'n 

K;^ h 'J HftlHl®y 7 >^T'0^ h 'J >y ift]^ L 

m'A^^i^xisD^ti:^^^mizmmr^A h u -yi^m 

^/lx^a#aiiB3t2MfTt^0^g;«)ffl:^ffllI {exilic 
&S/^X ^ h U >y h U ^'S«¥Sl-«S;*: 

^<^mtr^w^itmm:^^\ztnf^^mmm, 

[IS*«2 7] l«*^25*fc«IS*«26tCl5««§(i 

ii-r^m^itmm-:^^izi5n^^mmm. 

mm L^z>7c<Dm^^m±-r^m^itmm:^^izinf^ 
^mmmx'$>riX. m^mkt, 

'JXaiBl:*fT?S:oT. e.*aS5: h ©ft^Sr 
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9 

So 

h U i7$:BftlHl«:/^>g^-CW^ h 'J >yi7 tllP^U 
©:^9 >5'^ h U *§<tft^lcSt5tiT)e^*»6. 
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St. 

mn^^wc<r>n^^^^¥k\zm^:5\,^xmmm^(D\^^r\^'^^ 

S© A:t)Td& ^ §fs -»3t?;i/^^jcr)M®-en-?nil© 2 

mtu- hiimu^tk^(Dmi^}^^^w^mzxmnit^ 
titzm^x'&o, 

- h »c«i5-r-5 h izx^mm^^'tti'etim.^T^ 
^m^=^m±-r^z.t^^mtr^nmtmm:^^izid 

im^m 3 4 ] gS^^33tclB«®§fSgBi::*3V^T. 

rz^^m^t. m.i — hiimts.=bi—h\zxmi^)L^^ 
6<)»cEB*nTjMfi$nfc«^-c* 0 , 



( 7 ) 

II 

^*<^n•?^n4*^)i*-^?^^b^n, ;s ic— o<d i^- h 

gj^att, ^mm^^mwmmizxm^ i^- h w -> > Jt^ 
;nc«7c-r^«gc©^-ha7E#©<h. k^tE^sic^ 20 

[iS*«3 7] ^*^36lC|B®©§{f^e{C*iViT. 30 

3 8 1 »*]®27;ft L^^:^37<i9 VJ-rndW;: 

^tC*itt-5S«^®. 40 
[0 0 0 1] 

[0 0 0 2] 50 



4#M¥9 - 7 4 4 0 4 
12 

(IS-54) UUffyiDHAWme division multiple access) 

^n^n^W.'r^ -:/^;Hr;i/^;^3S;(is-95) /^c^'cocdma 

(code division multiple access) ::^^W^^^S->X 

[0 0 0 3] :ll:*B§^)-W^a^'C >'^';nrJU7:^iC(i. 

^?^^^CDfI^*^ VSELP(vector sum excited linear p 
redid ion) i:lif«n-5 if ?^^^^{k:i^^tCT^?^^t:^n 
T, dn75^S:*-ili*-l?^*3J;D!CRC(cyclic redundancy 
check) ^f^;5:^y:(CXD-y hPsl-f 'J-y^ci'JCT^ 

ofTiEfiF^^b^nT. ■^^\zmmm^ii^xj^umm^ii^ 
<^in;^nTTDMAXD-y hco^:*-— v-y ncm*-S:Te)n 

;a:.i:lCffltie>n-5FACCH(fast associated control chan 
nei:iisa#ffi$iWfI^) f±. hc^fi^ii 

}L^i[^^\Z. FACCH *^l/4 U-h<Dm:^iL^i^n\Z-C^ 

mf^tiTmc:^ay ho^y'-^mmzi^^-rti-A^ti^mn 

tt. ^BigB(CT7r/4->7 hDQPSK(differentially encod 
ed quadrature phase shift keying) f3iii\ZXWi^(^M. 

m>'>-^)u\zm^iL-x:>;>nT. ■^'E>\zm.^^mr£iz<D^ 
m:^^izx^^^nTm^(Dmi&scoymmmzmm:-^n 

[0 0 0 4] ^mma^^skm^ntzmmi. &i&mizx 

[0 0 0 5] §«<ftl®i^»l^tt, SffiUfcfl^*^ 6*821 

sfc&Btoi*^, ism^o^^y^ji'^m^m&fsiinzxm. 

cfuiiiz^^ $t^*i^*s nr . Hiftisa^^fcC ic J: 
tt, if^^5"-^' tmmm^oymm^nfiiotix^n^ti 

[0 0 0 6] —yj. ■xc^^m^m^m.7'-( 'j^)v-\z.)v^ 

■)5^\t., S^^&^J^Wlt^*^fc<i:A«QCELP(Qualcomm cod 
ebook excited linear predict ion) iUf'ti^'S U — 
V-(O^pn^it\Z^<0'^^y'-'5fi)m^^t^ri^, dW 

i;Te2ii^a?*^fb55-i*-Tm:f3-rs. 20ms© 

metfy KG. 8kbps). 40 fy h (2. 0kbps) . 80f y h(4.0 



!3 

kbps) ;fej:u:i72 f^:/ h (8. 6kbps) (D??^ I/- K ^3T^? 

mt^n^o f^mf^nrz^^^-^{t. 8.6kbps 
0kbps (DrnmcDm-^cD^cKc ^n^mm^n. 

-e'ng. 2kbps :tectO;4. 4kbps (Om^lzU^. $btC. C 
h f)^^m^nT. ^n-?n9. 6kbps, 4. 8kbps, 2. 4kbps, I . 

2kbps (DW^iif<s:^o h^mm-^nrzis^ 
m:^^^^n^ii:'^nx^n^n(Dmmi^>^-)u\zm 

Mi^m^m^m-^tiT. tztPLifti^Akspsom—^nrziy 
>:^juu—h\zm^iLT^n^. :Ln^(Dm^\t. 
\z^ >^^j—:/f)m^n'c. 'tti^tKDyu—L.tm^ 

mM^\ZXWkWinm\:.^tVZ. ^^\Z^yt)Vzy:^m^fS. 

E\z-i:mst^^^n^. m^^^'^tirzm^\^. ^etc 

2 ffltCi^fiJ^nxOQPSK (offset quadrature phase shif 
t keying) ^m\ZXi^B — h?mm^E(Dn^Uvh^ 

[0 0 0 7] w^mmi)^^mm'^tlrzm^\^. mmm\zi: 
^(D^Wimf)^ <Dm^hm\:^mmz'T:m±^^<Dmm'f'^ 
^Mzx^mi\i'^nx^m\z^^m^ti^o 

^^^mmmzxn^av h^^n.^^Mt<Dnm. m 

^1^mm^^UmW:WLi^E\z^r^7t<Di^>^^)V\z'ik^ 
n^o Uyt^ntzzyy-^M^^-i >9^)—^^n. 

(Dm^\tmofTJE7^^nut>nx. =^^m^m^\zx7ti(D 
^^^-^{zn±^n^. 

[0 0 0 9] 

H m^^mm'r^m\z2'D(Dm^(D\.^rtix$>^f)^^m. 
m'r^rzi5b(Dm^f)^iim^nu\^>rzit>. ^mmizx^m 

x$>^:^^^mmT^'^^m-^^s^-:>rz. ^fz. ^m^^^m 

izjz-^xmmtmm^^^^oj^i^- hyj^(D^Pff^ 

iti^rz'^^^m^\t'^rzisbcomm:^mm^nu\^^rzist>. § 

[0 0 10] cti^com^. ^mmx\t. mwizr^x 
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(D-^mtj^m^^zmLx. ^<Dmm^(D^^^^\zMft>^'r^ 
mm^m^ (^oitje) ^nuvo ^w.^^x\t. 

m<Dm^^nuo. ^mm\zmM^nx\^^^m^(D'ik^ 
ggtc^iix, mmrnxmi^-^^nrzi^n^tidft-Lui.^^ 

^w.^^<Dmm^ikm(Dm^s§\zj::^iB\mikm^^ 

10 m^mmLxmmmxj^mti.rzm^^m^i.xi^rzo 
[0 0 11] :z<Drzisb. ^mmx{t±$i(D^ot^m&m 

^tmfs:^^±{$^(D^m\zt^'M{z±^y3imm^^^^^<D 
x&'Dfz. vr^^^^x. mmf^m^n^(orz^^b\z. ^co 
nmttnx$>^mm^iRm^m^'r^^mibm^tu 
fzt^itt. cRc ^^<D^oumowriEn^<Dnm^ 

^^Mmvrz\^^mmzMT^:t-/'^^y}^^f3i^o rzt 

20 6K4,0khDs(Dm^\Z'::>\^^X{t. ^n^*ni72 \cyh. 80 
t::y h(DmmM^^\ZMVX. I2\iy 8 h(DCK 

c iz^^m^mmw^f}^Hm^nx\^>^<Dx\ c:n^><D 

^m<Drz^<Dn^\t^^nf3i\^^. ^rc. z^ta^^mmv 
rzmm^ikm<Dmm\t. w^^tDitm^^mz^^. mz 
i±mi^m^i.rzmm:^^^z'D^^x{t. mfz\zmmr^:i 
^i:^^x^ui^hi^vr^mi)^$>-Drzo 
[0 0 12] ^mM\t±$^w^m^m^vx. mmmcom 

m\zm^ i.xn±T^ c t:^^x^^wmtmm:^^{z^ 

[0 0 13] ^if^, CRC w^u^<Dmo mm^^^mm 
^K>mm(DWii^^t^m^m\^^xm^m^(DmDmm 

[0 0 14] 

40 [^]§^^^^-r^;^cd6(O^S] *%0JtCct^l?^{b31fH 

:^^\z^n^m^m^mm\t±Mimm^M^'r^rzisb 
itmm:^^\z:^itf^m^m^mmx^'DX. a^j^^?? 

50 ^S<@<D/ix^ h'j .y/7^je:;ft:§tt, ^co4'X^ii:^o 
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fcM(B«/tXCD/tX^ h 'J •> i7 JcSo'l/iTSi^Wi^cfi^ 
[00 15] CCDi^^, k*^t:'«^^©«. hU'UT^jg 

x^m'AMm\^xmm-r^/^7^mm^mii^'^^> nan 
fj^wo^&(Dmtim\z^mizmm^nx. ufj-^mo 20 

[0 0 16] sfc, Mrr^wo^stt. itscwf^ftt 

/'^X*<7S:< ^iofc f^' ftt^^©-^®^n£i^<D h 30 

eiC©*-?-©^© h U U 7.jiBl:S:JwfT3-&2>.i:*rfljT?* 
■5. 

[0 0 17] ^fc. *fg?giC<tS«^*iJ^Rg«. 
1)^lE^X:^^i)^^n^t^n^^Wiii^^tSZ.h^W&L 

[00 18] doi^^. fm^^att. hu'jxii 

©;* h'Jv filing LT. ^roie:^©/'^^;* hU •yi'S' 
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ttl#lt^il^#®*^ >5^-C«;* h 'J Oft 

[0 0 19] *%B^(cJ:^fi^¥iJ^^Btt. dl 

-rtKDi^^u- h<Dm^x'Si>^f)^in&-riwmtmm 
:^^izioi^^m^iPi&mmx$>-z>x. mi^ih^m^^^ 

[0 0 2 0] fiS'tf^^^ett. M^UXiS 

BftciJtt^^n-enoy ^ h u ^ i^sftfi ^ic 
tfcfeLT. -e©ffl75^/ht;ii-i>ti-rn*^ro/tx*iis?-r-5 

(DZfy >5^T©/XX ^ h U >y SrHS^S* bTtillHlO/l 

X >^ h u i:m;kmn\tmm^^sciziii^-r^ ^h'j 

*»(i;jcjg»rLTsa-rs/'«xgs{^gi!.»:. /\y(.mm^m 
{c#»t$n;fc^^so/ix*^aiuT, ^©fiii^ewi 
X ^ h u ^ ^ ^ h u i7 ^w^g:*^ e, ^i5>-m-rsijw^ 

[0 0 2 1] :^^m\z^^m^mm^m\i. 
^\zi6»^m^n^^mx&-DX. a.^Th^t^^^-^ts 

L /::M 1 1* ^ f« ^^a© A ;'3 ^> S« ■> > 4^ 
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[0 0 2 2] Z.n^<Dm^. Sfffl^ti, JM:^^^^^ 

[0 0 2 3] §^i^&^^i0r^o^^^l/-^^cTe 
bT«^f ^^2cot:5'e«^^g:<h^^^, i^-rn<5:) 20 

-So 

[0 0 2 4] ^etC. nI^I/-h(D^^|3F 

■^n^n}^^;^nT. m7c^n/cv>4^;n/-h co-en 30 

[0 0 2 5] *%5gtC<i:^fi^*iJ^;^StJ. g;^^ 

Xgt, S2<^)Xfi(CT^ttlL;^cM<S<DyiXCD>^ h U 
<^>l?^ l^— h ^*ij^-r 3 OX^ $:^trC t 
[0 0 2 6] ZKDm^^. ^KDXfgfi, h 1/ U XiiigJ^iC 50 
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IS 

^x*i<h. ii^xfiicTii^$n^c*^5iO/^x^|g:;!5c 

MffLT^mt-^««XS<h^^^, ^2C0XlitS. m 

wnmizskK). '^(D/^xmn<DmomL\zx/^x^f^r) 
[0 0 2 7] ^^c. m2<Di:m\t. m^<Dhiy^jxmm 

<i:<;^'p;^c hl/UXiiSli^4'±$-&T, ^^SDAX^ 

[0 0 2 8] ^fc. ^mmzj:^m^n^:^mt. #^ 

iz:t^\^f^m^m^:^mx$>'DX. mi^&^tf^^^t^m 
^u-h(D^^\z^t.\:^r:lhuvx^m^fffsir:>x. §m 

^(Dmmmmm^^nx. zn^mmmmm\zm-::^\^^x 
i^-rn<Dm.^^^f)iiE^x$>^^^^n^'r^m2(Dj:m 

[0 0 2 9] :i<Dm^. mi(Djim\t. hu^j>^j^m\z 

^m\Bi(D:/^ >^x(D:A h^jy^ hmw-T^mm^jim 

t. ^o(^o#y^>^x<o/tx>< h u 'y>:7os^jit:fe 

^m:km.m{.xmm-r^/^7.wmi:mt^^^. ax^ 

{z. m^i:m-/)^^(D^zf^>^x(Dy^hVyi^(Dm:km 

mmmmm^^isbx. cn^Mfr-r-s/^xMfrxig^^ 

[0 0 3 0] ctx'bcoj®^, ^mm^\t. Si^'j^^^u- 
h^^^t^^m&i(Dm:^^^u^^izxt^mt^nrzm^ 

X$>D. Z(Dm\Z. ^tl'etl<D^^ji,^m^^(DS:^ji^ 

^ h izMft^-r^ u- h (dx h u- u xiiBf^fT?s ^ ^ 
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[0 0 3 1] ^fc. ^mmmm^(ou-hizxm:^-^ 

m-mwuzmiRmizmm^nxmm-^nrzm^x'h o , 
^m^u-h\,zxhu>)7.'^mr^j:mii, ^mm^^ 
mt^f^KDjimiz^^. i»-rn«xe®iK^d<iEaT 

[0 0 3 2] ^mmmt. pi^u-hK>if^?9F 
^n©*-ji*-t?^-ft;$n. ^etc— owu— Mrttoii 

7^-^ jc^Tc-r-s i^- h«7cxesr-&*-. ^ 1 oxe 
'jxiisi;s:a6jij{cia3i-r-5«is:»xg«r-&*-, ti-rno 

xa«iKmj!»<iE^T3b-5*^<&t)J^UTS««#®f -y h 20 
[0 0 3 3] ffi:;^. *^§^JcJ;-5®ffiK«li«l^;&te 

m^-m<D^^u- v<Dm^xh^f)^^'n^-t^mzm 
m^^^^m^ vxm^^n^r^mm^^mm^-^^ 

t, ^iwxigtcT-tn^'nohuuxiiBiptcT^^js 30 

[0 0 3 4] Sfc. *5!?giCJ:.5S«Ktt^«l^*^ 

ho(t^?£^fn^*n^^-r-5m 1 cDx 

^€rlfSa*-ii*??^{b-rsm2WXSt, m2©Xg 

s?? ^<k$ nfc m^o -> > u tzm. t , 
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[0 0 3 5] :in&<7)«^. Sfifi^fi. 

1 wx^^-^-n^^nM^ijicfrnc-pT. i/^-rncoi^^y«i<iE 

S ^ *^ ^ ilfiSSI^^ L T « S t WfiJ T- 

[0 0 3 6] ifc. Smm^tiBf^OU- MCT#i5»-i?i 

<t. ^mm^^mmm^<7im:^iL^m^u-h\zxh\^ 
'jxiiBf-r-5xgtSr^i®xeic^*-. v^-rncoxs 

[0 0 3 7] nmz. ^mm^\t. "si^v-vo^^^n 

5^-^'fca7c-rsi — h«7cxe€r^*-, miroxs 

uxiiBfSrM^ijt^ffls-rsisis^xe*^*-, u-rno 
xg(Die;^*«jES-e2&s*^*amK«si^j«^ LT^ijs 

[0 0 3 8] *fc. *^?g{CJ;^§«^MH, 

lc*c:i;fehUU;^3iBl;*ff?5:-s)T. sm«^*^^«is:^ 

^*T-&^0^t)«8d-'e. LViM<S©y'^X?&iJ^;^< tfc 2UA 
^iSm ic^tjsr -5 a;^ * /\* -y b T'«^ t' h 

[0 0 3 9] id^\dw.^^mt. hu'jxii 

S-il^l'^TKl;^!**. -€-(75^ h U -y ^'S•H^llel®:^^>^T- 
<7^;< h'J •y^'tllOfiCL'T. ^ewiS^WAX^ h'J 
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•5. 

[0 0 4 0] ^fc, MtT^«0*S«, ISSccDtf^'t'tt 

AXdtTS < 1S.-0 fz \f.9 f^^^gTcD-^tlKA^CD U 20 
XjgBl;Srt}'Jh$-&T. *$^0/XX*-&irb*;5'h'a^^ 

10 0 4 1] 

1 1 ^, tc^co^^i^||©*|;5^ 6 b 5 *«t>Tm 
VX hffl;^ifiS'f^^^S*^6<7)mjSS1»^<&§tt 30 

[0 0 4 2] dCDS^. HU-'JXii 

tfclfUT, ^(0fit*</h<»:7S-5ti-m75^O/1X^S*;L. 40 
-e«IS<D&:/^>5^T(0Ax^ K'J •;/;^og:*:fiI 

Weil. *nsitiSe]^^#®A^e,(D-?-n^*n«y^>5'-c© 

$nfc/1Xt5j;i;:^-0(^cr)/'?X^ h U yi7(Dmzm^^^ 
^*cM»fLTS«[-r-5MXllffi^©<hS:^*.. /'^Xilifil^ 

©«. siif-r-2»'ix*<HtriHitsja:-5/^x*^trii-&icv 
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:*:ffl*J J:r/g/hfli«ll(cSo*l/^T/1X<D«gA^ L $ 
t)-r«^S««^**6. dti^&SJgr-r-S/tXMfr^ai^ 

[0 0 4 3] ^fz. ^^BMizji^^mmmit. m:^ii<^ 
-r^^mtmm:^^izid\,f^^mmmx'$>-:3x, s^^^ja 
^'nco h u«JXjiBftcT^€rjSofe/'«x®g$i®©/'?x 

^ h U .y // i&^tt, -en ^ h U ■;/ i7 icSo'l/iTSfiSS 
•5, 

[0 0 44] ^lOi^^. f^f^^^^tt, h^'JXji 
(Oy^h'JyirtmWVX. -lE-OiKSO/tX^ h'Jyi'^ 

tttiEbT. -e«flt7&Vht;^s/'^x<&igJ?-r-5Jng:itl!<jl 

x<D^ h >) yi7^m^w^i^xm»itmmR^mzmm 
T^^h*jy^wm^^t. mwit^^^mzxm^ 
^nfz/^x^m'Awm-r^/^xmm^mii. /ixs«^ 
sic#a$n>s:^^aD/ix^& h xa<> ^7 uxtt^ 

[0 0 4 5] ^etC. *^gg{C<tSSm$^®«. fi*ii 

-hizxw^if^nrzm^t:^i-fx, -toft^dti^-rn 
^■r^tim\:.mm:fs^\z^»^^mmm.x&-DX. m*- 
ufchi>'jxjiBi;s:fT^coT. §mfi^*^e.«isu-h 

ft ^ <»: §fSft ^ t S-:^ 1. i T<S^ *ij^-r -5 

n^^mt.. nu^it^mz^-ox'i^^ntzm 
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[0 0 4 6] smmmt. 

cine f^^^aroii-rnoffi^^^A^iE^ 
[0 0 4 7] Sfim^fi. ^^wu—hisxa*- 

[0 0 4 8] gfim^tt, «i5^ji*i?^ft$n 
la^a tf fc © xS) 

[0 0 4 9] $eic§m«^«. ni^u-h»^>*?aF^ 
<bfcxi?^<k^tifc*gis<De-;/ h u- h<7>fi^*^^n^e 

«as$nx2i«$n/tm^x*-5xt)i<, *gBtt, 
Sftm^^iine^&stcxitisu- h®->>3j^;ncS7c-r 

nx. a7c^nfc->>xHJn^- h®-5-n-€^n{c^*j^:bfc 

^-rs^ia:©f^'f«#^i3;^. m^^tifcf-;/ ^^- 
h(c^#^£;bx^^«^•rs^^7^a-y<!l*^*., 

5^n-i5^tt. «Sc®f^'t'«^#g:tcx«^^nx-^® 

^#-rst>oxS)-5, 

[0 0 5 0] ^*>i*-l9F^ifc;$ 
tifc(t^A<m:£oi? ^^j-fj^^^tcx^is $ nxMW^ n 

«ii^©«-^tr=fo«)x-*s, 
[0 0 5 1] M[Hil?^*i#iia3nfc 

[0 0 5 2] 

S'#MLxi¥ai(cittiq-rs. 0ucf4, :^%mz^^m 
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^J^SCD^ 1 ®||Jg0iJ;5«*^nxt^-5. *:|ISg«iiJICj;-5 
ff^W^^ffili. fe<i:;i(f. TDMAdime division multi 
pie access) ;;5^^-^CDMA(codedivision muliple acces 

t>\^^-rn(Dmm'- h®m^x-$)-575>S:f5' \dT)i=i*j 
XA*ffli/ix*ij^b-pc3, *r5a7k?^^^-hicxff^^ 

[0 0 5 3] l^iffllCfi. *JIM0iJ«{t^*il^Slg«. 0 

uc*-rJ:3tc. ^g®:«*n^ttl!<SS?(ACS) IhIIKio, 12. 

•••,lNt. SS:<^;>C h'J-;/^7pt^"J20, 22, •••2N i:. M 
nt>^K>^mOt. itl^<7)AX^*'J40.42, •••4N 
*iJSlHlK50t?&-&tr. Cltie©p-e*D»tt«!?igS?lHlKl 
0.12,--'1N ^ h'J-^i7^^:U20. 22,---2N /I 
X>^t'j40.42, •• •4N t\t. -tn^nk'^'f^^lHl^^ 
«fig-r -5 |HIKX$) 0 . *IIJgCiiJX«JP^ltKJS^(HlKl 
0.12. •••IN t3j;y:pt •y^'^^: 'J 20, 22. ■••2N*<MtT 
•&^OIslK30CDA;^fi5{C#taJCSigg$nx. /tX^^'J 

40. 42. • • • 4N ib^unt> m *) (5iK3owttj :*3{B!Uc-?-n-en}t 
i^^nxvi-5, 

[0 0 5 4] »L<«. ®^«f^ ftt^lHlKXliMfl" 

2.^^-lN cr)tt5:*ltC;* h'J->'i';<tU20.22.---2N *JJ:tX 
/tXpt^:'J40.42, •••4N *«j*l^$nx. ■^tl-enof^' 
f«^lHlKSrJgfiKL. iSSiJlcDifp-r -5. *llig«ajX«. 

f^' k"«^I5l{^*<Mff O IHlK30^^::f^ bxmi^ 
LXSif^L. Cl®MIT-^«)OlHlK30CDai^j75t!|aj^lHlgS50 

(c^i^^tix, ^wi^mtcs-ip'vixm^w^Tj^fTTi^n 
[0 0 5 5] ^^<Dmm^m.m-t^h. mnvcmmm 

K10,12. •••IN tt, A:^^^60*»f,CDa*i2=*?f^J&:t* 

(r>vv*)7.t^mzxnm\i^nt:\^^^mm^. i^*?*?) 

•5i>>zroHS?'J©«^*^at§ttXM?iJICi!jf^L. ^ 

-t-cOi^m^rtaiHl^XW;* f~U-:/i7tio^(add) T-S 
iraffSBt. -€-<^)iK^©/1X/ K U •;/^«:J±«< (compare) 
T^ttfitSBt. Wa/j:/tX*Ki;^«:iMS?(select)-r-5il^ 
g6tSr-&tf. I.»t)i$-5ACS IiIK<hli?tfn-55aStHlSSX* 
■5. 

[0 0 5 6] fct^tJ. 0 2lC^-r<t5/j:fiF^<t;^l/2 

ii. iniSltt«tJSe?lHiKio. 12. •••IN ti. sm<t^2f -y 
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o="oo\ t^^sio="io\ t^^so!=''oi\ *ic®,sn=''irc7) 
0. ?;3^tt^soo ;:>^e4^^.soo ^;/cti<*^,sio izm^-r 

10 0 5 7] 'A<D:/^>^2X*\t. ^moo t^±$itm 

oofii^ bTt^^soo= rij , sio= ri] , soi= f2i . si i= roj t^^^ 
n^n^fi&^n-So :in\zmm(o:AhUv^m^wwi^ 

[0 0 5 8] lH]»itfeiS*5lHlKlO,12. •••IN tJ, 
0 •eJiy^>5"2<Dt^^S00 ;&^^cO]li^^5j:lX4^^,S01 
<hbTfij + roj = fij ^iraffUT**, 4*lisoi ib^^<D/^ 

*seUTt^®,soo f)^^<D/'%x:^ho y^^mm-r^. 

{CcfcO, >^^>5^3<^t^^S00 X\t. SOO-SOO-SOO 

[0 0 5 9] mm\z. 'f^>^3<Dikms\o x\tzr^> 
^it^i^x. soo-soo-sio (Dnx^mn-^^o mm\z. 

^y^y^SiD^mSQl X\t. SOO-SlO-SOl (D/IX^jgJf? 
bX. 4^®.S11 X«S00-S10-S11 O/XX^iltR-r^c Jl^i 

Tf^^fc, -^n-enc^y^>^4.5, ••• \zx. ^<Dh^ 

>^mm'^'^^^'^>^^huyc^^ji^^x. cn^m^ 
^x(o/^x^ y^ Lmwi^x. ^ne^it^u, a 40 

[0 0 6 0] glltcMoT. > h U ^:/^>^:'J20,22, • • 

•2N tn^*nmw^mm^jm^\QA2,-'\u mzm 
tte^n, -en-^*ncoftiffit«^®«(5iKio.i2. '--IN tcx 
stRL^c/tx^ hu yc^^utj^mo^mo^iffi^x^ 
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^x$>o. unlets, ^mi^>n'-)u<Dxttmz^n^n 
izmwit^m^immo, 12, - --in (c«i^r^*g?^<o^'y 

Tc^/tx^ hU :y^;)^-^cD> ^y ^ ^ U (zWi:;;^:^^ 
$n'5>;^^ *IIJ£«?yx^i, M/UXieB);(^5i4'(CTMff 

■^mommQ\zxm:kmK)'^^nrzn7.;^ h>j 
^iHi^io, 12, ---IN izm:kmm'r^o vrzt^-DX. 

-r^/ ry^;^^U20. 22, •••2N (Dlkt^^^ {Z(i^fj:< 

[0 0 6 1] MfT^^D0K3otj, mmtmmnmm 
0,12, •••IN (Dmt!^^^m\z^m^nx. c:ne»;o^^§ 

2. ---IN (c^;/h;&^^TMlT-^^0<^fT:^3o fc<t:;tt^, 

m2\z^Thuoxmmx\t. y^>5^2(35tt^soi 

f^^tcy ^ >^ 3 tcTt^^.sio \t:f^ >^4\zx~':^\t 
^^m^Tii^'tcDnx^ti^'rtihzf^y^s^zx^^nn 
U\^^o :i(DJ:'^lz'^mit<^'>U^^/^x^^n^n<D':f^ 

>'^\zx±^m^rz/^7s<D:^hu y^cDm^it^-r^z: 
[0 0 6 21 ^mmmx<DMn'^wo\t. ms^z^-r^ 

0\Z{i^f3:<hh2'D<DhU^JXmm\Z^rz:fy^^X. 

0{i^u<hh2'^<Dmwit^m^m^iQA2.-*iH com 
m\z^rzf)^-oxunt>wr)^fff3iOo c:n(c<to/§m 

ffft-pTti^ijaSJttess;[Ei2Sio,i2. •••IN xfi. §m 

^fr^^oTU^Jjpff H:«eS«[pIKl0, 12, • • • IN (cit^T 

JRlplKlO.12, ---IN ti. -^C0i(jf^$r{?ih^1i--5<. Cc^^ 
JPSltt^a^lHlKlO, 12, •••IN ^ii5i^;<>^-i?5&^Wt' 

[0 0 6 3] Tt^iAfri, ^3cohUUXii^tc43l.^T. 

fiSt«itcTHtr^n^'n(7>y^>^75^^(D/'^xp^ h u ^y ^ 
^2':?coii]^it^ig^ip}ssiA. IB ;i>^<b§frtT, -^n-^-'n 

<&it^LT. 8-::)<^4*^JVS00'-BSllcoe>-^^I^i^cj:< it)4 
ASOO-ASl 1 ^^^ctit^SgBSOO-BSH (Dl^-m;5MCiK 0 iZitJ 

SiAsoo-Asi I ^;t:^i^^^Bsoo-'BSI \(o\^^nt^(D r>%\ 
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^ICT^ etc 2 0CD h\y<J Xj^miZ^tit}^^Xi^K>&tS 
•5. 

[0 0 6 4] $?,IC. iKOi?.itXfc*a»lt|!<M^lHlggll 
{H«>t5]8STib-5<i:(2"+2'"+-''+2'") <@ (kl.k2---kNtt 
X ^ ^ 'J 40~4NJCJ©;^!:#^$& 2 n-5 . 

[0 0 6 51 /t7.^^U40.42. •••4N «, -en^nsns 

ltlJilS?I5]KlO, 12. • • -IN tCT«^$nit/1XS:MJT-^ 

-5/'^X^^'J40,42. •••4N ®§a«, ®^®t::5'fm^ 
[0 0 6 61 !fiJ«[HlK50«. Mfr^«)OEK30jJie,®M 

-r-5/'^x>c^:'j4o,42, •••4N 75^e.^*-ajbT. cn^ h 

[0 0 6 7] ^n.\Z\%. 2imffiHCT««lg:Wf5F^<hb 

7cO§m->>:^>IU<i:ttefbT. ;Se{CCRC(cyclic redun 
dancy check)7jt<i:lCTK0^Sr*«i)T. -€-<DiKm*^e.m 50 
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[0 0 6 8] KA±C0J;-5<f«l)5)clci3tiT. ^HiS^iJICJ: 

rs. if, A:/j^^60d^?,ro§ffl->>;l^;Kiffl«$n 
fc-r'^TW?3F^U- hWJDnfftttSlEil^lHlSSlO. 12. • • IN 

js^mssio. 12, •••IN flM*:/^>^>c h u •yi7<&^ 

ii6T. CinSr^ h'J-yi'/€:'J20. 22. •••2N *ie,S^^aJ 

x>t h U <y^'WAX?&«i:^S^-r^. Dn»tfc*!tSS?iHil^ 

10. 12, • • • IN JC:Til*?$nfc-£-n^tl<D/1X*3 J:(y:/'^X 

[0 0 6 9] l»iSLH:l!tiU?lHiKio.i2. •••IN d^e. 
w/tx ^ h u S:§JtfcKiVT^«) 0 isiKaott. ^n-e 

n'>;* <<!:=£> 2 t?<7)lni^lt*!^S*?lHlKlO, 12. • • • IN 

XWAX^* -yi^Sri^TT^^Sofc/tXOAX^ h 
U "vi'CO^-S-^^^SO;* h'J>yi'>^:U20, 22. •••2N tctt 
i^UT. >l*lt:«AX;*^:'J40,42, •••4N lC4^S0/tX 

*«i;^i:«i^-r-5. cm-<to. ;* hu>yi';*^:'J20. 22. 

•••2N *^e.i>C©:/^>9^T® hl^'jXiiBJfJC, ^^^0 
S»?IHIK10, 12, •••IN tCT;^:CD:/^>5^T©M>UXM 
[0 0 7 01 ^©igmoAXiiirXAX;* .yi7«. 

MtT-^^OlHlKSOfi, N<B©Jra^lt|S?S*?lHl?SlO. 12. • • 

• IN o hU'UXiiKi;«>'f*^cgfe5t*^e.biiM<i(73/tx 
^£^m-r-5. co^Jc, N<@©jjn»it*<S^l5iKio, 12. 

•••IN ©p^^^^O/'^XiO^iftOi-DfclHlKtt, -E-WHl 
f^*«f|flhSnT. Sfe^SO/tXSr^tyM^'JXjiBfSfT 
5 IHIKIO. 1 2, • • • IN Jc U X jgBlFS:fT/i 

oT, $e.lC»0gtl:t!«M*?|nlKl0.12. •••IN WiB^Oii*- 
7lifT;S:*3nT. ejKg:lCT^^51o;rc/'^XO*-75t;Bim^ 
n-S. -ewe*»/tX«, **ie®/tX;>^^U40.42, •••4 
N icfli:;^|gi&i$nTllSt$n, ax h U ©a^^. 
iHiiK5o (c«tis& $ . 

(0 0 7 11 iin{Cj;»3, *<J^lHlgS50li, Mff-^^JOlHl 
K30ICTS!O2!.*tlfc KU'JXg*5©lC*JI/iT. g*!© 
T-WAX^^ h U Wt>e^,*^e*iI^lHlK50*t2im*S-effl 

tt. hk'jxo^i^eictji^Tt), meo«^s§icM 

TSAX7!|ii#SoTUi^)ig-&{CKLTtt. fi«f5ScO;< 

©T> ;t>S:lt3®^^Slc:gi-rsAXL*^^^J5oTVi 
;fS:liil^»C«, 2l««-r«if<7)±^JSOAX$:^tr«^ 
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[0 0 7 2] C(D^^. m^*JJ^[HlSg50H. *fiScD/1>^ 
40. 42, ^^^m^m^nr:ii^>7f^Ji^^m^(Dl^- h 

^^mn\zm^i^nx^p^m±^n^o 
[0 0 7 3] &.±o)j:o\z:^mmm<Dm^m^mm^j: 

S^ittSei^^tHlKlO, 12, - '-IN \ZX hly^JTs^B^nUo 
m\Z^(Dm^X(}>f^< ^=t)2 jW±C7)[HlSSlO, 12, - IN \Z 

^ttlL. '^<D^m(D/t7.(D;<hOy^^m\zmi^X&m 

W)um^n^^ffUo(ox\ m^(Dhuvxmm7!)mT 
:d^T-^. ^(D^^^^m^yiy htvxmtf'r^zL^f)ix 

^^(D^lzx-i'^lzm^n^^frfSio :i^^^X^^f3.^ 

[0 0 7 4] :^{zm4{z\t. ±$m^m^mmf)mm^ 
tifci^mmmcommmt^^^tixi.^^^ :^mmmx\t. 

:^:fj^(Dm^nmzmmvr^m'^\z'^\^^xm,mT^o ^ 
\z. :^mmmizj:^^mmm{t. ^^mmzj:-DX^(D 
t^m}::m&f)mfsi^^^u-h(D=^^m^^^^'fx. ^ 

itm^^^-r^^tuK^mizpi^i.x. ^^m^^m 

[0 0 7 5] ^-r, :^^mmiz^^^mm<Dmm^^m 
iz-r^rz^\z:t:^mm\zmm^n^mmmm(Dm&^m 
s^mmi.xmmr^t. ^PA:h\t. 4^3-5^. 
o^^?j^ggioo \zx. '^(D^iti^nx^^^^f^mo^wi'^ 

tCiCl^T. ^n^'ni ^'l/— A^;tO16.40,80, 172t:>y 
h (0. 8, 2. 0, 4. 0, 8. 6kbps) <^ pf^ h (Di^^iZ^W^^ 
n^o ^^^5F-^>ft:gglOO fl, t^h^ifi. QCELPCQualcomm 
codebook excited linear predic t ion) tO? ^itT-S^i^^ 

[0 0 7 6] 16-172 kly h(D^^^^^\t. ^^0)0^0) 
172, 80 1:^;/ h(^|?^<^^(C. CRC {^JtalsIgSl 10 \ZX. fa 
^^ifi\2\ly hOCRC i^nm^m^n^. CRC (*:!JPIH]K 

iio«, mim(Dm»izx=^^t^n^mwLrzf&^\zcKc 

l3F^^f*ftl*r^[ElKT'^^o CRC {^JJDlilKllO Ti^^com 
tflit. -^n-^'no.8. 2.0,4.4,9. 2kbps (Om^^tl^Xlti 
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-7"";L^e^y h:<,^'•7--;^t'^y hf^ftiiHissno tzTf^ira^n 

2,2.4,4.8,9.6kbps (Dmm^f^i'DXttitt'^tl^. 

[0 0 7 7] 1.2 '-9.6kbps <D^^m^\t. Si^&^i^ 
^^130 \ZX&^ji,^^mt^nX2.4 -19.2kspsc7)jf 

10 iyy^^^jKow^izSi^'j^^w^itr^w^itmin co«f 
smKuo {c#t$&^n^o ^loigb^jiiiiHiKuo ti, 2. 

4ksps <7)fi^^&>'>7|^;i/StC8IiI, 4.8ksps (7)ft^^ 
4111, 9.6ksps <Dm^^'tn^n2mmK)M\^X. 2.4 

-19. 2ksps<Dm^^i9. 2ksps<Dm—vrzmm^ i^xmt! 
'r^mm^mm^x$>^o u±<D^o\zw^it'^nrz^ 
pm^\t. -r>^u-yiEiKi6o \zmf^^n^o 
[0 0 7 8] -r>^'j-y [11^150 w^it^ntzi^ 

20 A.xmti'r^m^^^m^x$>^. ^y9'}'-':ft^m^ 
ntzm^\x. Ym^uE<DmmM.%\zx-x^^v=7K^ 

T^fiK^nx. HK^^n^-F^^iiiggno \zxm^\\Lm 
^^iHjuig. 2ksps<7)*i^m-^{c^^;^ nx^ 1 coip»iEi 
K180 ictt^^n-So ^K^Jrti^iHiKiso ti, -r>5^u 
-yiHiKiso :d^e»(o^^fi^<t^<y$i^<h<&in]»bxx^ 
;i/^yi/^iti9o {cm:t;r'5m^^^e^x*o. ^ois 

m(^fs-^HBPSK(binary phase shift keying) ffitSc^tl 

f:im^t.u^. 1/^^-9-190 ti, JaW^n^tm-^ 

30 800 tf^v hcom:^$«J1®M^^^ii^bxm:^-r'5iS 

^[Ei^x^^o z.<Dmzm.-nmnm^\z%'m2a:>zi-Y 

^^IHIK175 75^ 0800Hz OSfl^iSt^T&^MM^^n^o 
[0 0 7 9] ■7;U5^:7'I/^1M90 7&^e>c7)m^tS. ^2<0 

jns:iEi2S2oo tcx'>:t;P'>aLKiac^iJo#;^tixai:^^n 
'>^;p>'zlKIS[hIK2io ti. «8Sc(Z)i>> 
4^;!/ B:35^? ^^fc; u X :t 3. > ^^-r ^ it 

^ use X e» tC l^flUJflii^ X ^ ;^ «OQPSK (0 f f s e t qu 
adrature shift keying) ^il^nx, {cM^SSSc^ 

40 :7D>hx>K:d^^jgi^iS{caiELxitm^n^o 

[0 0 8 0] :*:^iS^JI'<fc^§{iffiti. ^4(C^ 

"Tct^fC, .«^gB(7)>'D>Nx>K{3X4^rp1i^iS3&tC^ 

^$n;t^-x/\*> Kft-^7^^T'^;u^yi/^j7-t^22o 

iilftffl'lt;ixoPQSK^PLyc(g5<h|wii;^m$l^ 
tcxj2J£^LX0fSo^-x/\'>Km^^t#^o 

5^yu^'tl-220 ti. §fHi^?&^bm;^$'Jafi^^:£{i^ 

\t. m^mzm^-^n. ^m^\tfm\<Dim^mn^ \z^ 
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[0 0 8 1] 9^ji'->iBii§ciHiK24o it, m.mmiimm 
^260 «, skmmtm-<D?m^u^(D^M^^m^^ 

^^b. =3-H^^g§270 JCTffi^tl^— jlft(19.2ksp 

g§250 A^e.<Dfi^tt. ->>3t^;ncfi^$nT7'-f >^"j lo 
[0 0 8 2] T'-f >^"J— ■:/lH]8S290 fi, f^2coisanm 
^^aiHigST'&-5. x'r>^"j -:/iEiK29o *^e>©m^ 

HiJ^te^nX, 3O©^-h«7E(Hl?S300.310.320 

bT«^*ij^iHiK33o iz. isjiXfmnPi^\Bi^z2o izm. 

m^f^-^tl^, ^-h«7t;lHlK300.310.320 tt. jHftfflll 

{cTis 0 jg vmm^nrzs. e. 4. 8. 2. 4ksps ©-> >zH;1'S: 

19.2ksps®^^35i^^7ct:-5lHlKT*0, itt^tf-?-n 
-?n2|Hl, 4 0, 8lE]®->>:J^;K^)llDg:^&31lCT7CCDU 20 

[0 0 8 31 <t^*lJ)£lHl8S330 «, ±ffi^ 1 (D^mmiz 

idi' \im.^m^un-^mK)^^tz^miznkm^tix, ^ 

n-eni9. 2. 9. 6. 4. 8. 2. 4kspsO-»iH;i'$:9. 2, 4. 4, 2. 0, 
0.8kbps ©m^JC«^LT. WjtHIgStCT^-h^iJ^L 
fc^^e-;/ hOi5>-**ai:^$nS. 9.2kbps *fc«4.4kbp 

s (ou—hizTm.^^txrzm-^izit. crc ^^ai-yi^mi^ 

340.350 tCTCRC tCjc-S^OtnEji^M^tl, -^-^CRC f 

y h7!)XK [**IhIK360. 370 tCTK 0 ^d^nxS^Ieli^ 30 

380 ^itVT^^i.f3.\^^=^Pm^mztiitl-^tl^, 

[0 0 8 4] ®*5iHiK38o tt. ^^^ntzm^^umm 

gS390 W^ffll©T{cS^UTlf^«^SlCfit*&-r-5lllK 
X*-5. ^fflllHl8S390 tt. «^*II^|HIK330 
*3j:t^CRC 5^X!yi7 0?S34O.35O OlKllrSrSttT, 
IEIK380 **i|«iI-r'5©JfflllHlKX*^. 

[0 0 8 5] i:i±(D^^fj.m0S.izii\,^x, ^mmtzmm 
h'ff^tUT7'v;u^yui/it220 csm^n-s. 

JC. '^-XA>H{t^«, xv;|/5^y^ 5^1^220 (CT« 40 

1 «^)in»g§230 izthti^n^. ±«^S:Sitfc^ 

l«il]SES5230 T«. •5;t;U5':iMS:IeI!S240 *»€.CDi3l 

^(H$ftW^&a-H^<Lg§270 (CT^^Lfcfs^tJnSE^ 
^iHlK290 tCTM'^g^AWitonT. 7C(Oi^>^-)l^^ . 

a^jw^^ics^^n^s. 50 
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[0 0 8 6] x-f >^ 'J-y$nfcfl^«. 
^tlTI/— H1g7ElH]SS300,310,320lCT-en-e'nu- h 
m7C$nTm^*"]^Ii]8S330 13. *i<fcD:ff^*iJ^(IISS33 

< . 2.4, 4. 8, 9. 6, 19. 2kbps®fi^3!>^— OW^ffff^*^ 
±BE$nT. «^*i|^(HlK330 ft^*iJS 

-Ctt. 4<lCDf^'h'«^I5IgS*^^4<lCD/1X*^jStl?Sn 
f3i7b^r>rz, 

[0 0 8 7] m^w^i5iK33o icxa^^nfcw^tt, 

it«{Ci fc«CRC ^*|5I^360, 370<&:n-bTS^lEli^380 
!tMJ^i^m<SrStt;fc$iIffll!HlK390 tt. SS^IilK380 ^ 

#^«^*m^^n-5. i^*5. 9.2,4.4kbps (Dft^©« 
— JECRC 5^i^y:J7lHlK340, 350 iZXCRC^:^^^ 

am-^nx, •?-w^ofriE*«fTifet>n. crc f>yh*^^ 
*^nTS^iHiK38o <£:rhbTW^«^gi(cm:'3^n 

\im^izj^om*janEm7UiDtix^^^<Dx\ iH-TVh 
crc ^^n-yi'faffj.gt 

[0 0 8 8] Cl(D<tptC2^5liSCBJ(Cj;^§m«tt. -htB 
^i^*il^^^S:®ffl-r-5 ^1 1 fC J; 0 m^m^<Dfzist><r>m 

K>^mi^n^nm-r^'£Sti^:f3:^^m^n^=&mm\^xm 

[0 0 8 9] 7ii3, **J£eiJ-e«. :|t*«F^^>f'J^mT 
ic J; -SSffi ti, t ;^ tSzlt^S^^W^aT -Ir 

(om-^, mmmmx'it, ^^mnt, mmnmmmm^ 

(FACCH) i)m—7.ayh(Oy'—^mmz, S>Jc-5fi*->i 
*^?5P^{t*. ;t«!:Atfl=^ft^*<?^^{k^l/2 U-hlc 
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[0 0 9 0] :;^(cgi6tcti, ^^m\zj:^m^m^yjii 

\zxmm^r:inx<Dmt)^ ^ l $ ^^t^-rmmmm^^m 
^Lfz/^x^Lizitifjr^m^o^'jy hmti\i^\dm^ 
fHigS4io. 412. • • -4^^^^ UT. ^(Dmrnmrnmizm-D' 

[0 0 9 1] f¥^tcn, :^^mm<Dm^nmmm\t. m 
6\zm'r<i^z>\z. mi^<D'jy hiHti\zi^\im^m^^\o, 
412, •"4iNi:. n^mmtQ M^mm^o 

tTo V>^ hm:^e^h*m^lpIK410.412. •••41Nc^m^t* 

vhmMt. "tn^enmisimmz^ \zmm.^tix. mm 

[0 0 9 2] j:Di¥aa(cti, y:7 hffi^^e^ett^iHiK 
410,412. •••4N ^n^nmi \zf^'r^o\z. >^^> 

5^^hU^V^SI#lHlK450 SP^{tfeM*?fHi;g460 
;< hU :y^^^U470 <h. /tX^^U480 i:, AX 

^tl^tKD^y h 'J ^ ^*«6^JS»[HlKTa5 

i)^^—^(Dn7.^misii.rz.mz. ^oy^>^T(^p^h 

[0 0 9 3] tz^^M. 08tC^-r<fc3{C, y^>5^k 
<^t^^.Sk{rX^ h U ^;/^m=l.m=2 CDV^-m^&^^jS^b;^ 

*y^co^^ffl:^-r^7i^, *^iS0iJcDj!jofflt^ii^lHli^46 

Lj ^f(Lj, A)= (l/a)log(l+e*''' 
^CT% a=4Dfree(Es/No) , Dfree ti'>>/}^JKDS>^X 

[0 0 9 6] 0 6('M-pT*iJ^tpIgS42O ^n-€^n<D 
V hm::^t:^e«^0gS4IO.412. .••41N;5f^e>(^)m«S 



34 



XM^[HlSS490{C«^$n, M^L;t/^X(7)/^X;^ h U 

[0 0 9 4] Xh'J^y^;<^U470 ti. ±IB^ig0iJ<h(H] 
tStC, J!ja^tt;*!<M^lHlS§460 ICTSS?^n7t/tX/ 

^'r^m,^<D^y^mm^Et^m%\zm\^^^ri^. ax 
/\y.^t^\zmmt^. 

[0 0 9 5] /XXMfr[iIK490 tS. AX;)C^U480 
^^^nfcyXX7&^ffiflHl^:S;^^AXt7S:ofci^^tr. Jo 

nvcMMiimm^^ f)^^(D^h')v^<Dm\zm':3\^^x. 
^(Dmnmmm^mnvx. /^x;^^u48o {zmm-^^t 

20 ^nf)^f)miR-^n^m^\z. rzh7.\im.'XM'^x<D)f^ v 
mm^m^^^m^r^t. ik^w izxm 

Mm=Es/NoZ(Yjn-Xjn).' -••(!) 

dCX, Es/No \tm^Mm'^tt. Yjn \t^m>^>^-)i. 

Xjn ti«^MT$»0. ^^jn^i, ^n^no)iy>^)im 

X.Y 25^y^>5^ j <0l^^.nTOi/>/}^;U^-5^:<h^^t) 

{path ffllts, ;*:^(2) izxmt^-^n^o 

Prob{palh ml-^e"' • • • (2) 

30 l^tzt^^X. hV y^m^$>^^'^>'^{ZX^tl'en 

m:h^m2^zi.rzm'^\zmo:)/^7.^miR'r^mm?i 

Pj=e-"V(e "'+6-"*) 
=l/(l+e"'-"') 

= l/(l+e*') • • • (3) 

dCT, d=M2-Ml Tfe^o <toT. StR^ny^AXCOfi 

Lj = log(l-Pi)/Pj • • • (4) 

\ZXmt)^n. :i<Df^m. AXM»fIeIK490 ti, /tXuj 
40 :^^tu[lI^'TrCD/tXuk<hS;^^«^{C, -?-cDfimS1»i^ t 
LT^ hU ^>^<DMA^ffll^;^c;^X:^(5) {zxmt:>^n^ 

mmmmmu^mwi.x/^T.^'e^jm iz^m-r^o 

''')/(eUe''') • • • (5) 

^m^-r^n^m^x$>o. ^(d^^iz^^cxm^^ms^ 
430 ^m'mr^mmj^^x$>^. s^ihi?S43o i^t. 

50 [0 0 9 7] &.±<DJ:oUm0^iZ^^^X. *ll2fE0iJ(Cct 
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y7 hai:^k'i5' t*m^iHiK4io.4i2. •••4iN«, ^n-t'n 
n$ri)ngit*!<^^(5]i^46o \zmtir^, 

[0 0 9 8] y ^ >5^;* h U ^ ^^IfffcMWit^m^ 10 

^tfclSsLT. ^©ffiTjt/jNiriiS'SAX;* h 'J •>';?«/'<;^^ 
MASr*Je)T^n-?'n/'«XM^IslK490 lCtii:^T^. d 

[0 0 9 9] cmtCJiO. SD»H:tfclJ?lHl8S460 fCTfe 20 
0^490 tt. /'«Xj>t^U480 ^Sff-r-Sfci&lC. 

[0 10 0] $e,tc. ±^mi^tmom-^nT}t.hUy 

88410,412, • ••41NT«, -?-n-t*n©?f ^ MClSUfc 

0 *^e.^*-ui$nT*ij^i5iK42o jc«it&$n-5. ckoik 

*j3t[5IK420 ^n^^n©tf^'tf^^[HlK410.41 
2. •••41N*^^CDm^S1fffi*it«^LT. at)ffi3&^?.UVi 
iK^^^tJ t'^ b*^^lHl8S410, 412, • • •41NSrMS?LX, 
a^lHlK430 JC«0#A«^<£r#ti^-r-5o dtlJCfcO. 
il^lHlK430 «jM»?$nyS: fS^(nIgS4l 0.412. • • - 4 

[0 10 1] &.±(Dj:oiz:^mm^(Dmnm^mmid^ 40 

^' f^#lHlS&410.412, • • ■41NtCT hU'JXjiBfSrfr^C^ 
[0 10 2] ji#Wt*:5't*a^lHlK*^6Wft 
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[0 10 3] Aiz. m9^z^t±E^m^p\^&mi)mm^ 

±$if^ 1 (Dmmmiimmz. imt^^^m^my^-t:^ 
y}^(Dm^mM\zmmvrzm'^iz'::>\^^xi!tm-r^, 
mmz^^^mmmit. ±iimi(Dmmmtmm\z, ^ 
pmmizji-ox^(Dm^immA^is^f£^-^^u- h<D^ 

x$>^A^^mmm<Dti:m^mm.-r^ ctr^Kmrnzn^ 

2l««S(D<tfiE«±IB^ 1 ©||Jg0iJ<hl^«llC@ 5 tC^TM 

[0 10 4] :^n^mizj^^Sinm7!)m4\z^-rmmm 

K©«t>Olc. 4ecDy7 hm:^k*^'fcf^^lHi2S4io ~ 

4i6SrfflViT, ^<Dmmmmmz&-:i^^xn^iti^- h 

**iJ«UTig«[HlK430 *«)0#^-5«fi£T*-5. 

[0 10 5] x-f >^"J-:/|5lK290 tS^?. 

«)19.2kspsCD§m(i^H. ^1«V7 hm:^Jt^ftt-^ 

sg4io icififi?#t*&$nT, i^i:ffl^3!>i^ioU'-hm^ 

(HIK300 Sr:rt-LT9.6ksps OjSftl'^gl;^ tlT^ 2 CDV 
:7 hai;^t'^'t'«^Sg4i2 {c#ti^;SnT. B20 
hS7c;lHl8S310 S::n-bTS 3 ©V htB^J kf^' t ^ 
^11414 tC4.8ksps Oj^StC^M^fnfc«^7i««J&$n 
T, l^filt', U- ha7c;lHlS§320 Sr:n-bT^4©t:'^ f 

a^S4i6 ic2.4ksDs <Dms.iivxs.mmntimii&^n 

-5. ^l75:V^L||4C9f:5'b:a^S410 ~416 tt, ^tX 

[0 1 0 6] ^i<^>y:7 htil:^t:^f«#S4io ti, i 

9.2ksps®2^>3t^Jl'2:§ttS<h, ±aibfci-5JC. 
jJi?,Ll,WtX«:«i^SS?bT, 9.2kbps <:0^^t*-yh<£r 

m^^rnT, m^mm2o izmi^^n^. mmiz. w,2 

<??V7 htil;'3tf^ f^^g§412 \t. 9.6ksps «->>Jp;U 
SrSttT, 4.4kbps ©^^t'-y h <£rW:'3 ^©^©M 
!Sg?1f^<&*'J^lHlS§420 iC^i^-r^. |W)«ltC^3 

*5.ky:^4ovy hm:^f^'fa^§i4i4,4i6 

^n4.8ksps Sfc«2.4ksps W->>^;i'Sr§ttT. 2.0k 
bps *fctt0.8ksps <r)m.n\i'y h^mtJl-X. -tcCXS® 

ft«gEit«^^n^E-'n*ij^iii8S42o (c#tif&-rs. 
[0 10 7] cnicioT. #ii^ihjK42o tt. ^n-^-'n 
oi'jy haiti\d^\im^^^i\(i ~4i6 d^^comsssi* 
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[0 10 8] mi ^<i:Um2(D\d^)dm.^^4\Q, 

412 (Dm^\dy hitt. CRC 5'a:*y^lpI|?S340. 350 iCi:^ 

CRC^SIhIK360. 370 \Z^Om.^\iy h^lf^^CRC \dy h 

tC. W^lHl^420 (CtSCRC ^x^y ^:7[pjgg340,350 7&^^,C7) 

CRC 5"j:^yi:7a)^(7)^D^7:^^#t^^n^o «^ihjK42o 

S410.412 (D\l^}dy)lz^^JXA\ZXm^\::y homV 

fTiEf)mut)nT\^^^(Dx\ if^-r L=bCRc iz^^mowr 
[0 10 9] :i<D^v\z:^mmm<D^mm\zjzn{i. t: 

mzm^\^^Tmnm^'r^z:h\z^K> . J:oit«<oigii 

[0 110] ^^mmmxmt^n^^^m^mT^ 
'^x:^^\zmmvtzm'^^m\zm^fi:mmi^r^f)^. 

:^^ys.a<DmM:^iK(Dmmmm\zmmvx%j^\^^. zl<d 

't<Dmm.mmmzm^\^^xmnn^\.xm.^\ivh 
^%^^o\z'r^^^\^^o ^^^nj^c^^fi^ti^^w 
^Sicffi;^u. ummm^mmmm\z^n'en^t^vx 
mti'r^^o\zT^^^\i^. %^^hj. m,mmm^. td 

[0 111] ;*:tc^iofcji, ^%m\zx^mm^^mm 
^yjmtimm^nrcn^ihmm:^^\z^»^m^m^m 
m(om3<D^mmf)^^^nx\^^^. ^nmm\z^^m^ 

t:tt^[Hi^5io.5i2. - 'bmzx^n^nh u^j T^j^mi. 
X. ^<Dmm^<D/t7s(D:^hVy^m\zm':^\^^xmmm 
^m^m^i^x. i^i-rncot:^e«-^[pigS5io,5i2. •••5 
\n<Dm^f^^^^jE^x$>^f}^^m^'r^Ax$>^o # 
\z. ^^mm\zmm^ti^\£^ \dm^m^^\o.bl2. - 
mt. mu{z^'r<ko\z/^7.^^v^^o {zmm-^ntz^ 
^mo/^x^mih\^x. 't<Dmmmi<D/^y./^h'j yc^^ 

[0 112] i^jffltcti, *^i£c?ij(Dfi^w^s^eti. « 

Sc<^e:$'tfm-^[olK510.5I2. - --SIN*!:, *iJ^lplK520 

SiRlEl?S530 ^€:^Oc f5'em^lHlK510.512. •• 
• 5 1 NH f 5^ t: T >il/ U X A icS-^' t ^ T h U U X iiSt^ L 
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[HJSS520 (cai:^T^a^[eIgST$)^o ^OPiffllCH, 
IISS«^Jc?:'e^b"^^lHlgS5IO,512, •••,51N ti, fc<hx.« 
iainc^ri:otC, linffltgiiitRlHlgS540 ^hU^y 
^7/^ij550 /tX^^U560 ^•tU$fJ^[pJSS57 

X. z.n^m:kimWL. "^(DmmcD/^T.^ ho y^^it 

ACS lHlS&T$>0> 3SS?Ufc/1X<7)/'^X;>^ h ij -y h 
X ;^ ^ U 560 #tj^-r ^ b'^ t'T 'J XAT^f^'jgffi ^ n 
[0 113] L;t;^^-pT, >C hU^y/7pCqEU550 ic#« 

$n'5»Ax>^ h^jy^\z\t. ±$^m2(Dmmm\zxmm 
i^r^^d) \z^'r<ko\zmm^m'^f)^^^n^o mm 

;^ t: ^ h:^^lHlSSTSn«. /tx ^ h U ^y 

Tt)-^n^*n<Dt:^ e«^[eiK5io,5i2, • • 'SiN-etsf^i; 
^mmn^^nx^^^o)x\ '^o:>wmy-hf)m'^vx 

<h^tf. mi2\zff:^^vizhU'^jxmm(Dmm^A\z 
X. ^ hu^y^^^:U550 \zmm^ntzny^:^h^)v^ 

hl/UXiiK|;{CT^^a-:>/cAXCD®mK4^^^^ 
30 Tmm^VXm^^^Z.ht^X^^. \^r:Lf)^^X. 

[0 1 1 4] /tx^^u56o mwit^m^mm^^ 
\zxmiR'^nfzn7.^m^AWSivxmmr^mwm^x 

*^SSC^JXti^co^^S0/1X<DS*|©coy^> 
5"c7)fi:e^^-ro p^^U^J^IhJK570 fri. /^X>^^U56 

0 \zmm^nt:i±^nK^ny.^m^m\^xhu-7.ny 
40 0. :^mmmx\ttm^mi^rz±^mr)/t7.(D:f^>^(D 

Um^^^^ ^y^p<^'J550 <Dmm^(D/^7.^ h^y 

^fj^^m-^nr^T \^u7.^^isbx. /^y.:^h'jyc^<Dm 
^ttii.f&m^nuommm^x$>^o 

[0 1151 -yj. *lJ^lHlK520 ^tl^n<D\zi$^\i 
m^lHlSSSIO. 512, " 'S\M^(^(Dm^^(D/'^7. :A y^ 

530 {C#t*&^n^o S^lHlK530 4yj^[H]K520 ;5i^6 
(Om^f^m^^^fX. f5^e^^(HlK510.5l2. -"SINC^ 

50 m:^?^sj?-r^S5^iHig§'c^^« 
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[0 116] &,±(D^Z)f£miSHZi5\,^X. *^iS««JIC.t 
tz-r^X(Dnm^—h(n\d^ fa^lalKSlO, 512. • • -SIN 

^ihi?S5io. 512. • • -simi. ^n^enroWF^u- McT k 

540 «. Sm->>3}^>»HCScJl/iT«l:j)i::/5>^p^ hU>y 
©1^. /tT. ^ h 'J v ^ «p< h 'J >y ;* ^ U550 tcflS^^H 
[0 117] Cin(C.*;0. D0SLttfeil^lHl2S540 JCT h 

Mi^4€rJio/t7>^&/ix;<^U56o jcgWT-s. rinic 

0 tt. AX P^^: 'J 560 (C||«^tlfc3fe^^0/1X* 
— X/N'-yi^UT. -^-OS^k'-^ 

jc. ^€rSD/tx«»iKe®:/7>^w^e*«^mu, 

'J •yi^^^U550«T HUX«:*fi£UXai:^-r-5. Cin 
J; 0 . AhVy^:<=EV 550 ?>g*?©®>''^X ^ h 'J 

'y{7t)^m^th^nx. ^ti^n*ii^iHiK52o \zmi^-r 

■5, 30 
(0 1 18] ^n^*ncDk*^'e^^lHlS5512.514, •■•51N 

*^e.©eif§aoAxp^ hu •;/i^*§(tfc*ij)£(Hi?S52o 

0. «*?lHlK530 «^^iKm®MSblit*5'lf«^lHl8S 
510,512. "SIN *>^©«^t*<> h&SS?LT, m;'3^^ 

[0 1 19] £K±(D^o\z:^nm&HzJ:tHt. k'^f^ 40 

[0 12 0] ;;^<:ic0i3ictt. ±mm^n^mmtimm-^ 
tir^L^mmsco^mmA^TPtsnxi^i,, ^^jscsi-ctt, 50 
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±iemi*5j:t/m2«3^Jg0iJ<tl^«lC. :Jt*»^5i-«i)# 

S7 -fe X w8?^misic3iffl L fc^^ (' o i^iTiSH^ 
•r^. *siffi0ijtcj:^sfiSiBti. ±temi:te«fco:m2 

2<Dmmmiimmtzm5\zm-rmK)x$>r), ^oymm^ 

[0 12 1] **iSCsHcJ:S§(i«S75tS4*3J:r;t0 9{c 

*-r^M«»jts;s-5,^c«, ^ti'etKD^^u-hmizm 

tt€.nyc 4 f@®k'^t'm-^tilK5I0, 512, 514. 516 i)^>bm 
titix. ^©gi^aw/tx/ h'J-;/i7lc:S-::?t»Tjl«K 

[0 12 2] fl:^«l<JtC«. ^^'f >5"J-:/lHlK290 
«)19.2kspsC9S««^fi, l|10t'5'k'«^S51O tea: 

:ft-LT9.6ksps ©3gS{c^^$nT^2«)f^'k«^g§ 
512 »Z«*&$nT. m2<D^-ha7ClHlK310 ^ 

:ft-bTm3©yx hai:^b*:J'lfS[^S514 {C4.8ksps© 

7ClaI8S320 Sr:fM,Tm4<Dtf:5'f«^g§416 lC2.4ksps 

k:$'k*S^§5510 ~516 «. ifn-?ni/2 l/-h«tt^ 

tCT h U U XjiB!F«rfT;5:-5S^lHl!S-Ca&^. 
[0 12 3] mi CDf^' f^^SS410 »i. 19.2kspsC5>' 

ICfiEoTM^UXiiEfLT, ^E-Ogt)«S*^e. U WlXSr 
m^m^L-X. 9.2kbps <Dm^\dv hiliitl-r^. 
ISt', hU'JXiiBlF09fi*ia®AX;* h'J -v^Sr;* 
'7 i/;*^: 'J 550 *'»e)^*mUT, *iJ«IhIK520 JC^tiSST 
IHtJCl. m2©f^t*^^S§512 H. 9.6ksps (Dv- 
>zt?;U$:SttT, 4.4kbps f-y H&tB:^ UT. ^ 

©IS<D^$5e« AX ^ h U -y S-*tJ^llISS520IZ#t$&-r 
-5, ^yt, I^#lcm3*5j;y:m4®t*^'f^^^514,51 
6 -?-n-6n4. 8ksps Sfctt2.4ksps W->>7t?;P^§ 
ttX, 2.0kbps SfcttO.gksps ©ffi-^f-y h<£:tB:'3 L'. 
^©IScDg*?ia:®/•^X ^ V^y-y^ ^£r^n^?tl*il^le]SS52 

0 \zm^-t^. 

[0 12 4] ;intcj:o. *ij^[HiK52o «. ^n^'nw 

f^' f^^0^51O ~516 A^eoftiSlgW/IX^ h U 

*<^0#A.e.nT. S^5n/5:k'5'k'S^IllK510.512, 
514.516 *^e.CD«^iKm*^0*U^cU^^m^g§tC^*& 
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[0 12 5] ±m&mmmtmmizmi^^'u^m 

2C7)t:^ t:m^g§510,5l2 CO^^e^y hiJ, CRC 
^(E]gS340,350 (Cj;^^OfriE75^SS^nfcf^lC. Ctlb 
?:i^'ilS?$nfc«^{::tiCRC ^*IHIS§360, 370 \zJ:Om^ 
e^y h;:i^e»CRC h'^y h;:?^^£^nTiltRlHlSS530 -^^L 
Xttitt^tl^o t(Dm\Z. W^lHlSS520 (CtiCRC 5^x^y 
i7lElgS340.350 ;:>^e<^CRC ^y >:7 c^^co^ 0 

^n^o #^jS[H]ss52oti. 'to)momtmmm(D/^x>^ 

^SS^JT'ti. v:7 hai:t;e^es-^§g5io.5i2 cotirJ^h: 
[0 12 6] ^cOci:-5(c*^iS^J0[)§m«StcJ;n«. \i 

tT^:itiz^r). {&<Dmommn^y3i^^fim'r^'£^ 20 

[0 12 7] 7^;fe. *^iS«sjT*«Jt*??^5^fiJ^ST^ 

±::^:^^\zmmLr^m^^m\zm\fiTmmvrzi^)^. ±fB 
^<omwnmizmm\^ThJ:\^K ^rz. ^mmm<Dm^ 

«^^M*3J;CX§m^HT^ie5'em^lpI^5l0.5l2. ' • 
•51N^bT0lHc^-r<i:"5^[eIK^fflViT«^SLfc;i>^\ 

[0 12 8] :;*:{c0i4{cti, :=^^m\z^^mm^^mm 
^:^mmm^tirc,n^itmm:^^izi^{ir^mnn^m 

^(eIK610.612, "-eiNcOS^t^ h^a^i?i^?5F^{blHl 
K620, 622. • • •62NtCXSI5F^<bLT, 

^ n t §m f> > <h (DH ^ - m L fci^^p <^^;^x>^ 
[0 12 9] i¥*ffltcti, :^^mm\z^^m^mmmm: 

0l4l::^-rcl;^ic^&cotf^e^^(plK6iO,6i2. 
•61Nt, «Scoa^i^.^?3F^[H!K620. 622. •••62Ni:, 
^S5fflHlK630,632, •••63Nt. ^^[51^640 ^, iMtRIel 50 
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[^650 <h^^Oo t:^' t:^^[ElK610.612. •••eiNcoaU:^ 

i^^??^[H]ss620. 622. • ■ • eimz^ti'&nmm^rixi^^ 

^^&^i^^\Bim2o. 622, "-mcDititfitt. -^n^ 
nmmi^wmm^o. 632. • -e^mzi^m^nxii^^o cm 
^^mmwmm2o.622, " '62H(Dxti\z\t. ^r^. 

^^^©^610.612. ^••61N-\c^A:^<hf^i;§fi>'>;J^;i. 
tm^^^n^. Jg^ill^lpIgS630.632. •••63NCOffi:/jtl. 

W^[HlS&640 (cj^^^nxi/^^, 
[0 13 0] &gB(^i¥*ffi<&iftBj-r^^. e^e^^mss 

610.612. •••61Nti, ±M^^mmhinm\Z. iD^hfcfeil 
K620. 622. •* -62^1, b*^^ tf^^Inlj^eiO. 612. • • -eiNl:: 

^{bf^iHiKTfeD, mmmm(om^tLnmz^^{\LV 
n.E(Tyui>v ^m^\zxm^'^nx^^^^'^^\\^m^x^ 

[0 13 1] lg^SI#[Hl^630.632. •••63Ntd:. if^^Mm 
i^W(^[HlKtrfe 0 , il:^ji^?J^lH]K620. 622. • • -6^7^^ 

610, 612. • • •6iNtcA;^j-r^Sfi'>>3j^;i.^^§ttT, 
n e ^ iifi^i*^ ^ it^-r ^ ;^ J?) c7)fgs ^&^n^*nis 

ENE \%. ^^^iS) tCT^ib^n-So 
ENE=5:(Xi-aYi)' • • • (6) 

[0 13 2] ±iC(6) 75^'^,^a!liKl^x:^;^^NE OS/h 

LNE=min . (ENE) - • • (7) 

\^fz.if^-:>X. d(ENE)/da=0^aJC-r)V^T^< diitcJ: 

LNE=Ex«-Ex//Ey, • ' • (8) 

Z.Z.X. Eii = ZXi'.Ert = ZXi Yi.Er, = ZYi' T^^o 
[0 13 3] dCO^:^. ^a'JS/h$I^X:^;l.^H. -eCD 

My$ft^x^;U^LNE HfOj ^7^j:-5o L7^c;5i<-pT. 

±^(8) ^m^fz.^mm^y~'^-)v^\.m ^fg^ 

[0 13 4] ^^WfCfri. *:||Jg0iJ(CJ:^ltSSI»[5JK 
630.632. •••63N(i, SlStZ^-fct ^ §{if>>7p;U^ 
3?iJXi;!^^A;^r^^l<7)A:'7^^700 i:, B??^{l:b7^clt 
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sc(Dmwmi2o -728 t. mfk(omww2o -734 t. 

f^»gg736 M^S738 <t. ^COiSm^Jt^i LTttl 

[0 13 5] m l<Dfkn^720 it. ^1K)A:/3^^7I0 
TS-5o mmiZ. ^2(75*^^722 H. ^2«»A:'3iS^ 

7i2*^ewli^->>>1^;PYi^£ni:;*:-*UTai;^;-r-5[slK 
^3(D«fifg§724 H^l*5j;t;^2(DA^7^^ 
710.712 *^ecD->>7j^;UXi,Yi CDa$-i::3Tm:'3t'-5lHl 10 

i^T^-s. ^ 1 (Dmnmiio ^ i «*®Ss72o ©s? 

-CfeS. mmiZ, M2©^ffg§732 fi. m2<0*^g§72 

■5, ^3<oigss734 ti. m3<DfmmnA *^e.©*g 

ie«€r^^UTE.,=ZXi-Yi *r*Je> -5151^-^^5^. ^4 

©S»S726 ^ 3 <7)|gggg734 

UT±iC(8) OE..'*f#^S^»[HI^T*-5. l^gLS736 

tt. ^3©*»g§734 <7)iKm<£m2®S»S§732 ©i^lg 

tCTl^ffL.TE.,'/E,,S:*Je)^I5I{S&Tab^, «#gg738 20 

tt^l©^^g§730 ©S^^ig**^ ^1^^81736 

iS^bX. mg*tti^J750d»ettl:^jr-5SlgL|lI8ST* 

•5, 

[0 13 6] HUfCMoT. flJ^l5lK640 «, Jig^St 
088630. 632. • • •63N{CT*«e)fc^iSI«/h$8#X^;i/^N 

KTd&S. S*?lHlK650 *IJ^|EI?S640 *^^©!|MJ^i^ 30 
:SISr§ttTl/i-rn3&^« fiS' t*a^llI8S610. 612, • • •eiN*'' 

(0 13 7] Jhffi®J:^/i«^lC*5tiT. **Jfi«»JtCJ: 
fcf '^TW*?^^— hOf^' fS^lHlK610,612, • • -eiN 

*5j;u:fg^siflLiHiK63o. 632. • • -esNfrre^^c^js^n^.. 

'A\Z. §ft>'>Jl?;U<£-§ltfcf^'fS^lHlK6lO,612. •• 
•61N«. -^-n-^nwi^F^U— hJCThU'U:^iiS|:bT. 
»t)«Sd^^)bVV\XS:i^ttJbX, ^W/IXShU'— XA 40 

Lfc«^ f-y h ^■?-n^tl#i?^iJ.*-??^^klHlK620. 
622. • • •62N[Clti:^-r^). 

[0 13 8] ^tl^n<7)'l§.miy h<&§ttfc#«- 

i5>*-^?^'^t;IHIK620. 622, • • •62Nli. ^tl^tKOW^itU 

«i^->>j1<;1'^£*b£L. ■€-n^'nwfg^iRg:iHi8S630. 63 
2,---6mzm-Aiiit)-r^. cniz^o, mm^^um^62 

0.632. •••63NtJ. A:^ffi^*^e)©§<i->>dt;i'Xii:§:* 
iii^nmtm^620, 622. • • • 62N*^ 6. -> >4^;i'Yi <h 
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[0 13 9] c<Dm\z. ^n-^'n«fg^«, jg^si^iii 

8S630,632. • • •63NlCA:'3-r'5B 1 WA:^5g^7IO A^^(D 

-> > ;ux i ^tx^'n - s l ycS:^coi^fD zx i ' =e 

^*»S720 *3J:tXS@S730 ICT*J6. |Wl«|(cA 
71 2 6 ->>7}^ Jl/Yi <&-tn-ien-* LfclS 
^(Oi^?D£Yi'=E,, Sr*Wgs722 ioJ^Uf^mmUO \ZX 
H^sb, ^fz. *g:g§724.726 ^J:U^W^n4 iCT^fl 
> Jt^ i <!: -» #;l'Y i i cD«cD;^|a ^ - » b fci^ 
m (£Xi-Yi)'=E.,'Sr*««)-5. ^Z. ^mS736tCT* 
^^726 »m:^E,,'*^g:§B732 Wffi^'jE,, tCXK^^b 
X. ^<Di^^,,'/E,,*iigESSi738 JCX|g»3§730 WiK 

©ffi ^'J ■€-n^n®}t^SI=g<DS/jNX:^;i.=^iLNE=E, , - 
E„'/E,,^£:«t>b, Cin*i*iJ;t!slK640 'vOfg^tbX 

[0140] :;^:ic:-5-n-?nwJgSSIff [1IK630. 632. • • - 6 
3N*^ 6 ©Jg^ Sr§ ttit *IJJ£IH1K640 tt. CI *a ^ ^ il« 
K«^^S:Jt«bX, SmW^O^O^SrJt^TS. CCD 

^momoy^i^fSi^^m^mm^m^i^T, mnmm5o iz 

«^iSm«M*bVifiS'fa^@K610,612. •••61N*ie, 

[0 14 1] ci©i'5(c*SlfgCs|lc:J;n«. ^SISIWx 
^;i'^€:^/Wt:bfcl»ibViftSSrfflVi-5C:tX, 

[0 14 2] ^t, mi6iz\t±^m^n^mm^mm^ 
nfc§m^BcD*i£fi»j75^*^ftixvi^o *m60yxt>± 

m^mmizmm bfcs^«§«s^MSrfi«uc^if xuii^-r 

[0 14 3] **Jg«»JlC<l;-&S(t«7&<±IS^*JS0iJi:S 
7jC-5.^^«, 4<@CDt*^'t'a^Sg610,612. 614.616 mHitl 
*^tl^-'nit*->i*-«F^8§620, 622, 624, 626 iZXntrt^ 

<bbx. ^n-encDiK;^<h f^' fm^sgeio, 612. 6i4. ei 

6 'v(D-5-n^nroA;'3->>5l^;i'<i:*^€>»ibl/^Jg«Sr»^ 
bX. ^<Dfg^lCS^UiXimK«^S:«IS.bX. 

^n^-r^.^\z$>^. 

[0 14 4] piffllctt, T^'f :^leI8S290 d^^W 

19.2kspsO§<I->>5}^;U«. mi Wf^f^^IelSSeiO 
JCii[t*#t*&$ns<htfctcmi Ofi'^SIlC|HlS§630 fCtt 

ite$n-5. ^i;§fi->>5j^;i'*imi«>k-ha^iHiK3o 

0 $:^hbX9.6ksps ©jgSfJC^^;^ tlX^ 2 <0 

^S6i2 i3^z^m2<Dmmm.nmmn tc^is&^n. * 
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^g§6i4 ^<kum3(Dmmmw\B\m34 ic4.8ksps com 

[0 14 5} ^l;itiL^4Oh:^e'^-^g§6I0 -616 

m2cOlf^ett^S6l2 9.6ksps (D'>>7}^;i/ 
^4. 4kbps coa^t*^;/ h^LTttl^U. f^«tC^3i5j: 
U^^4(Dtf^h*«^gg614,616 ti. ^n-en4.8ksps ^ 
;tti2.4ksps <^)5>>3}^;i/^2. 0kbps ^;tti0.8ksps 

ti^n^-;peiy h^iraEKTio --716 ^rT#^i^.^^? 
-^{bco^cD-T— ;nf *y h7&«#to^nT, ^n^n9,6.4. 

8, 2. 4, 1. 2kbps (Dm^t: VX^n^tKD^^^^^^U^ik: 
§§620 --626 tC#^$&$n'5o 

[0 14 6] a^iA^^J^g§62o -626 tj. ^n^n?? 

mtmi/2 OtJ^ggT^D. ^ 1 <:D^i:^iA,^^^^gg620 

i§im«Sfill<hf5l:^lC. 9.6kbps c^m-^^19.2ksps(7)« 
^>'>3}^;i/{wB?3F^^tiLT. ^2<^);i:^ii^|?F^g§622 
ri4. 8kbps CDm-^^9. 6kspsO~>>3^^;l/tcH^^^^kL 
T, (^^{C. ^3*5J:i;^^4CDg^ii^U^gg624.626 
^n^n2. 4bps ^Ttm. 2kbps (Dfl^^4. 8ksps ^ 

/^^i2.4ksps <Dm'&i^>7fiMzmirFmt'r^o ^n^n 

cOftl^>->/}^;Ufrifg^SIS(H]K630 -636 tC^tj^^n 
[0 14 7] Jg^ig#[HjK630 -636 ±mLrzJ:o 

^IhJK630 H19. 2kspsCDJi^'>>/t^;i/^:§ms^>4^;i^i: 

<Dfg^SI^[HlK632 (i9.6ksps c^«l^>->3}^Jl/<i:Sm '> 

3*5J:tX^4(^)fg^{||ff[pJgg634,636 ti. 4.8ksps ^fz 
^i2.4ksps <Dm^z^>^)i^^J:U^mi^>^-Ji^hf)^iE>t 

JS^S/hX^^jl/^ti, W^IhIK640 t'^tjg^^^^ 

[0 14 8] :intcJ:0, *iJ^IeIgS640 ^n^'tlO 
f&^iSI^[HlSS630 —636 ;^^'b<^)it^$l^^/hx:^;i/4^^ 

nx, iitR^n;tt'^e^^lpI^6I0,612.614.616 t^^b 

[0 14 9] ±$^^mmm^mmzmi^^ifM 
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^iEii^34o.35o \zj:.^moBTJE:^m^nrzmiz. cnb 

7&^'iiJ? ^nfc i^l^lCtlCRC InIS&360, 370 IC^O^^ 
hT^i^^CRC e^;/ h75^^^^nTigg?[Hlg§650 ^^M. 
Ttt5;b$n^o t<DmiZ. W^lElSS640 (CtiCRC ^ai^y 
[HISS340, 350 ;0^^(DCRC ^jl ^ C7)[^CD^ 0 ^Tl^^'^^i^ 

[0 15 0] z.(Dj^v\z^mmm(D^mm^zj:nitt. § 
10 rzmm^^^isbi^n^m^m^m^hx.:^)\^^^mrzum 

^fz. ^rzf3:mm\z\tf&<Dmomtti^^f^^^H 

^cD^H?5: ^f^'i^^igi: i^m^ti^^v 'tn^n<Dmj^.^m 

[0 15 1] :^^mmxmm^^6^m^mT^ 
±x^^\zmm \^fzm^^m\zm^fxmm vtzt^. ±m 
m^^mMhmm\z. :^^m\z^^^mmm\trzt^ift 

\zmm\^x^^\^^. ^tz. :^^mmx\t. m^on^u 
-v^mm-r^m^n^mm^^u^m^m\z:^mmz 
^^mm^^mm'^ij^^mmx.rzf}^. tz^^itt. mn 
tc^-Tj; o \zm-<Di^^u- hxi^^m-r^mz^mm 
^iKm^m'&'r^m'^\zmmLx^j^\^K m 
mmm<Dm:^ji,^wn^m izx^^ii^^i^^it^nrz 

x\t. e^es^ggsio \zxm:^i2i,^n^-^titzm^^ 

30 (^)#^>A^??^^82o izxnt^mtv. ^<Dm^iy>^- 
>iu^§m>'>7t^;u^:?&^e»jgSiR»[HiK83o \zx±mhm 
«l<oit^$lif^/hx^;i/^*^a^)T. ®mK(^4«^.^lt 

[0 15 2] 

^m^:^i^:hj^zsmm^ikmm^:fjmzjin\ft. mm^ 
^m^m^-r^rzisb<Dmo^mw^^ii^^ri.hiiimr^ 
40 ig:^S5&^;^v:»/cie), mm^izm-r^^-z'^^y \^^t^<'r 
:i^f}ix^^. ^Tz. mzm^^nx\^^^mm:^^\zm 
LTt). '=t<D^xm\^^^nx\^^^mofriEW^^mmL 
rzm^P\^f^m^^t:>itxm\^^^^tx\ mmm<Di±m 

m 1 ] ^%m\zj:.^i^mmm:^^\z^^f^m^m^ 
mm<Dm 1 oiijs0ij^&^-rtafiE«^y D *y ^ st^^o 
[0 2] ^ico^igc?yfci:^fi^jpj^Kg{c3i^$n^ 
50 t*^ \dT)vzi^) Xh.o^m^mm'r^tz^cD h u u 
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[03] 0 1 <oiiig«sjicjgffl^n-5M*T-5^oyji'^'J 
(114] m\(Dnmm\z^^m^n'^mm.*mm-ihti 

[0 8] 0 6O*JiSC»J{'J:^ffl^*iJ^^rffiSriJil^-r^^c: 

[0 9] m6<Dnmm\zj;:^mnn^&mt)mm-^nrc 
[010] 4^%?g{cj;sw^{bMffl:^iCJc:fctt-5<f^*ij 

[0111 m\o(D^mmtz^^mnn^mm\zmm-^n 

^ \i9 tfa^|5i^ro«»jSr^5-r«fiS:/n 0-e*s. 

[012] 01O<O*S60iJfCTjgffi^n/t hl/'JXiiBJFlC 20 

[0131 0IO©*JSCajtcJ;-5«^«5g^B*«jiiffl^n 
fc§«^«®lllfg0iJ<£S5t-«i«iy P ^ 0Ti&?.. 

(0141 *%?^^cJ;s^$^^bam:&^Clc*5^t«.^I^¥lJ 

^Seo^ 4 cDSIi£0i|Sr*f tStg:/P 0Trib 
[0151 014CD^iSC»JCJ;^fi^*iJ^SB{:i®ffl$n 

SJt«iS^l5lK«-0<l*S^-rffiltg:/P i^0T^S. 
[016] 014®||SS0iJ*t®ffl$tlfc§fSSB«^ 
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(??^WI«?^] 

10. 12. •••IN i)n^it^iiS?iHi?s 

20, 22. ^-2N / H'J-;/^;^^:'J 
30 M^T^^OHSS 
40. 42. •••4N /X:;^;*^ U 
50 W^lHlK 

100 

130 a^5»-ii:*^?J^g§ 
330 m^fJ^HIK 
380 M^lHlg§ 

390 ymm^ 

410,412, •••41N y 7 hm:/3f^ facials 
420 *IJ:SI5I^ 
430 iH^IsI^ 

460 imvcM&mjm^ 

470 ;< h U «;/i';i^:'J 

480 /^;^;*^:'J 

490 /tXSfflHiK 

510.512,51N fiS' f^^IUK 

520 WSIhI^ 

530 ig^lHl^ 

570 ^^:'J^I?lHlK 

630,632. •••63N J^SSISlIhIK 
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